Introduction: Perinatal transmission -from mother to fetus -is one of the main transmission routes of chronic hepatitis B (CHB) infection. Lamivudine therapy has been reported to prevent the replication of hepatitis B virus (HBV) in pregnant women with a high viral load that can lead to perinatal transmission. Methodology: This study sought to evaluate retrospectively the efficacy and safety of lamivudine treatment in pregnant women with CHB and a high viral load. Biochemical parameters, and virological and serological responses at the 32 nd and 36 th week of gestation and after labor were recorded. The complications of CHB and the adverse effects of lamivudine treatment were also recorded. Results: Following 8 weeks of lamivudine treatment, HBV viral load decreased to levels ≤ 10,000 copies/ml in five of the seven patients (71%) and in three patients (43%), HBV DNA was found to be completely negative after labor. Neither adverse effects caused by lamivudine treatment nor complications due to CHB infection were experienced by mothers or infants. Conclusions: The results of this study suggest that lamivudine therapy in highly viremic hepatitis B surface antigen (HBsAg)-positive pregnant women could decrease perinatal transmission rates of HBV, and can lower the HBV viral load during labor.
Introduction
Perinatal transmission -from mother to fetus -is one of the main causes of transmission of chronic hepatitis B (CHB) infection [1] . Passive immunization with hepatitis B immune serum globulin (HBIg) plus active immunization with a hepatitis B vaccine at birth, the first and the sixth month of life is required to prevent transmission [2] . The presentation of antigenemia in the baby between six weeks and six months after birth demonstrates that HBV can be transmitted during labor, or after labor through breastfeeding [3] .
The risk of transmission from HBV-infected mothers to newborns is 10-40% in hepatitis B "e" antigen (HBeAg) negative mothers and 90% in HBeAg-positive mothers [4] . Approximately 85-95% of infected infants will become chronic HBV carriers [5, 6] . The risk of transmission has been reported to be high from mothers with high HBV DNA copies in circulation [7, 8] . Nucleoside analogs have been effective in preventing the transmission of HIV-1 in pregnancies, and lamivudine was found to be safe in HIV and HBV co-infected mothers when used in the last weeks of the third trimester [9, 10] . Further studies reported that lamivudine therapy prevented the replication of HBV in pregnant women with a high viral load [1, 11, 12] .
This study aimed to evaluate retrospectively the efficacy and safety of lamivudine treatment in pregnant women with CHB and high viral loads when given during the last trimester.
Methodology
Seven pregnant patients with CHB who were None of the patients had a history of antiviral drug treatment before the 32 nd gestational week of pregnancy. Lamivudine resistance was determined using the reverse hybridization technique as previously described [13] . Co-infections such as HIV, HCV and HDV were ruled out through specific serological tests.
Lamivudine (100 mg/day) therapy was given to seven pregnant patients with CHB who had levels of HBV DNA greater than 10,000 copies/ml after the thirty-second gestational week. Biochemical parameters, virological and serological responses both at the 32 nd and 36 th week of gestation, and after labor were recorded. The complications of CHB and adverse effects of lamivudine treatment were also recorded.
Results
The mean age of the pregnant women was 26.5 years  4.0 (ranging from 21 to 33 years of age). Among seven patients, three (43%) were HBeAgpositive. The mean serum alanine aminotransferase (ALT) level was 41.7  20.3 (ranging from 21 to 74 IU/ml) and the median HBV DNA viral load was 3.0 x 10 6 copies/ml. A total of four patients had a history of previous interferon usage, and one patient was treated with lamivudine and adefovir before pregnancy. Lamivudine resistance was detected in the latter patient and although the ALT levels of this patient returned to normal, the HBV viral load did not decrease.
In the 36 th week of gestation, during the fourth week of treatment, 100% of the patients' ALT levels had returned to normal range. A 10 2 decrease in HBV viral load was observed in 71% (5/7) of the patients and HBV DNA became entirely absent in three patients (43%).
After labor, during the eighth week of treatment, the serum ALT levels of treated patients remained normal. Two patients whose viral load of HBV did not fall below levels of 10,000 copies/ml were HbeAg-positive and one had documented lamivudine resistance. Among the three HBeAg-positive patients, none showed seroconversion, while only one of these patients had a virological response. No adverse effects caused by lamivudine and complications due to CHB infection were experienced during this period. The demographic features, initial viral load, ALT levels and responses to therapy by means of ALT levels and viral load are reviewed in Table 1 .
No unfavorable outcomes related to the newborns' health during the first six months of age were detected by pediatricians. Birth weights, birth weeks and HbsAg/Anti-HbsAg statuses are summarized in Table 2 . No seroconversion of HbsAg was observed in any patient.
Discussion
No serious or hazardous effect on conception and pregnancy has been documented in women with CHB. Following vertical transmission of HBV during labor or pregnancy, the likelihood of chronic disease developing in infants exceeds 90%, which indicates Table 1 . The demographic features, initial viral load and ALT levels, and responses to therapy by means of ALT levels and viral load.
IFN: interferon, LAM: lamivudine
that it is a health care problem [14] . One study suggested chorion angiopathy and fetal distress syndrome as potential outcomes [15] . During pregnancies in which the mother has a high viral load of HBV, antiviral therapy during the third trimester could decrease the probability of vertical transmission. Lamivudine was reported to be effective in acute attacks of HBV infection during the third trimester [16] . No congenital anomaly was reported in neonates whose HIV-positive mothers were treated with antiviral therapy including lamivudine [9] . A study from China, where HBV infection was endemic, reported that lamivudine therapy prevented both vertical transmission and the reactivation of HBV infection in pregnant patients with CHB [12] .
Nucloeoside reverse transcriptase inhibitors (NRTI) were found not to be teratogenic in animals when the dosage levels given to humans were administered. The L-form enantiomer of lamivudine, its non-selective form, showed toxic effects when 1,000 times the normal dosage was exceeded (11) . The suggested dose of lamivudine was reported to have a low risk in pregnancies [11, 17] . NRTIs bind to mitochondrial DNA polymerase gamma and result in myopathy, lactic acidosis and a fatty liver. However, prolonged therapy in pregnancy could result in toxic effects [18] . In the present study, no prominent adverse effects or complications caused by lamivudine therapy were observed in either mothers or infants.
In the current study, lamivudine was found to be effective in lowering HBV DNA in 71% of the patients and preventing HBsAg seropositivity in infants. In another study, infants of lamivudinetreated mothers (who had received HBIg and a vaccine) were reported to have a significant decrease in incidence of HBsAg seropositivity compared to a control group who had only received HBIg and a vaccine [12] . In another study, lamivudine was reported to lower HBV DNA levels in pregnant patients with a high viral DNA load, thus reducing perinatal transmission [14] . In the current study, no adverse effects caused by lamivudine therapy were observed in mothers or infants, supporting previous studies.
Emerging resistance is the major limitation of lamivudine usage and is generally associated with the YMDD motif of the HBV polymerase gene [16] . In the present study, only one patient had lamivudine resistance, but this patient's HBV DNA did not increase during lamivudine treatment. This result was supported by a previous report suggesting re-use of lamivudine was effective in exacerbation of CHB during pregnancy [19] .
In conclusion, the results of this study suggest that lamivudine therapy in highly viremic HBsAgpositive pregnant women could lower perinatal transmission rates of HBV and lower the HBV viral load during of labour. Development of resistance to lamivudine is a potential risk; therefore, further largescale, double-blind studies are required. 
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